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15 January 2007 | NFORVATI ON STORAGE MEDI UM ON_VWHI CH

DRI VE DATA |'S RECORDED, AND METHOD OF RECORDI N&January 2007
| NFORVMATI ON ON THE | NFORVATI ON STORAGE MEDI UM 5
Technical Field The present invention relates to an
informati on storage nmedium on which drive data is
recorded, and a nethod of recording data on the
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drive, information is recorded about the drive used.

For exanpl e, t hdNFRRMALIPY S TQRAGE MRUMpe 15

manuf acturer of the drive or the serial nunber of the
drive. The recorded drive data is recorded in a disk
identification zone, which is a recordable data zone
in_a |ead-in area of the disk. Simlarly, in

re ®i%Yh definition digital versatile disks
(HD-DVDs) _having a_ recording capacity of 20GB or )
greater, 1hepresantinvestien ra to @ jnfemnyfiorpstorags Mmedium
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meinfeemation sloedagh nediirmnve data on a new format of an
i nformati on storage nmedi um needs to be proposed. 25

Di scl osure of the Invention The present invention
provi des a nethod of adaptively recording drive data
on Backorouadrti on st orage nmediumwith a new structure,
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bl ocks, and new drive data is_recgorded in a physical
cl the drive psedc Far eeampiautieyinfagoration can be about the

manufacturer of the drive or the serial number of the drive. The
recorded drive data is recorded in a disk identification zone, which is a
recordable data zone in a lead-in area of the disk. Similarly, in
recordable high definition digital versatile disks (HD-DVDs) having a
recording capacity of 20GB or greater, the lead-in area needs to include
a drive zone having a plurality of physical clusters in order to record the
drive data.

Accordingly, an optimal method of recording drive data on a new

format of an information storage medium needs to be proposed.

Disclosure of the Invention

The present invention provides a method of adaptively recording
drive data on an information storage medium with a new structure, and
more particularly, an information storage medium in which drive-related
data is recorded in a drive zone having a plurality of physical clusters or

ECC blocks, and new drive data is recorded in a physical cluster or ECC



bl ock directly next to the recently-recorded phyS|ca
cluster or ECC bl ock, and a method of recor dilRgapuary2007
in the information storage nedium Additional aspects
and/ or advantages of the invention will be set forth

in part in the description which follows and, in

part, wll be obvious fromthe s description, or may
be pigardiret ¥ %Oﬂqb%ceﬁtwgtdraw Bh{S8al diser 8¢ BEC Block,
an aspect o present 1'nvention, an I nformation
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physi cal clusters. According to a further aspect of
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Ac totalbe gedordead, prediousariat detpéchlsofretdreedrin éime secr:ond
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ar ®hyeiea| elugter T €kt or  recording information
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According to an additional aspect of the invention, the addresses
of the physical clusters or ECC blocks are recorded in an area for
recording information related to defect management, in an area for
recording recording-related information, or in an area for recording

25  disk-related information.

According to another aspect of the present invention, a method of
recording drive data on an information storage medium includes
recording first drive data in one of a plurality of physical clusters or ECC
blocks which comprise a drive zone, and next recording new drive data in

30 another physical cluster or ECC block directly adjacent to the one



15 January 2007 physical cluster or ECC bl ock
containing the nost recently recorded drive datJanuary 2007
Brief Description of the Drawings 5 FIG 1 shows the
data structure of a lead-in area or a |lead-out area

of a disk related to the present invention; FIG 2A
shows an information storage nedi um according to an
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) Q%ﬁgblﬁﬁg%u%rgp%eﬂ Sgﬁg fcdpfe}:}:hglﬁ itﬁg r?cﬁét@e%%ﬁ g r%c@ ded drive
i oddta.ve zone on the informati on storage nmedi um of

FIG 2A; FIG 3A shows an information storage nmedi um
accordi ng to another enbodi ment of the present

g@l%cﬁﬁ of BidBfhvihgg ecording data on the

|n ron storage nmedrum FIG 3B is a table show ng
5a et hodFlGf 1 uslaowsdha gatahstractdreesta tfadain dreadria/leadens
onthe'nfr ora dium.of FIG 3A; FIG 4
sh&\igd 8%E HJ? %ﬁgmﬂrweﬁhg N nformati on
storage FIGEE’A%Hb% dﬂ uﬁror%tuoﬁrgio@lg@ médiufn acédrafig to an
di agram of a recordi ng apparatus according to an

emmbcmhmenbaftheeprpseetelnvemmnu on. 20 Best node for

" out G g3 A SR a AHFHERTE bR Me RudiReor a
10i N§FREIZRe ErxmERhfsmationsieragamediliion FId,. @d;i n the

accorrpa(rg:y gAdravvl ngs, V\/nerel n l'ike reference numerals
refer t shrws 25 iafarmation sterasegnedium Faeording to
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FI Qatd oahlevinfermatianpiocagd m.ddGJmhyS| cal struct ure of a
| ead-in _area which covers an

pr edet efitndl i$ adable shovting Adnetbe: |recw9rr@ the addjpsgofa
10
AR S S D A

zone pre-recorded
recor dakﬂl@ 2 shewsEDdefEctive depe adoe in the iofdrnationsta@ge
store 11#‘85 ata assom ated with the disk
|um of FIG. 3
FIG. 5 is a block diagram of a recording apparatus according fo an
embodiment of the present invention.
20

Best mode for carrying out the Invention

Reference will now be made in detail to the present embodiments
of the present invention, examples of which are illustrated in the
accompanying drawings, wherein like reference numerals refer to the like

25  elements throughout. The embodiments are described below in order to
explain the present invention by referring to the figures.

FIG. 1 shows an example of the physical structure of a lead-in
area which covers an area within a predetermined radius from the central
hole of a disk 1000. The lead-in area includes a reproduction-only zone

30 100, in which data is pre-recorded, and a recordable zone 110. The

reproduction-only zone 100 stores control data associated with the disk



3 15 January 2007 1000. The recordable zone 110

i ncl udes a defect managenent area (DVA) 1 forld January 2007
processi ng and nmanagi ng defects generated in a disk, a
control data zone 2, an optinmum power control (OPC)

test zone 3, and a buffer zone 5. 5 The recordabl e

zone 110 further includes a drive zone 10 in which

dr i4Bodatfe ScdBEBIRhARAPY iu&s@gé@cﬁﬁ%@@pg erit Bfea

i nventi on. rive zone 10 1 ncludes a Ity o
phyBhMA) 1 fdrysoesssing akCG driagihg défects gemeraterhiniddisk, a
shown, i FIG 2 Each, of the physi,cal | ysters or. E

ol GORKONGRIE Z0REA AR QRHTUM RSN QPG test zone 3, and a
Se Herz8heGata frames. io The drive zone 10 having

this structure stores drive data, such as information
sabout t hEhaermeuordablazenedi Ofudbedinghides a diiee zené A0 in which

nunper of .the drive d the like. | | nf i .
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cluster or ECC block 71s directly next to a physica
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10FOITHX@ £ond 1@ hdlingahiszanetd@ steresdriver gstadeuth as a
lead-in area or a | ead-out area of the disc 1000. 20

As irfoswation appyf the maRefaciygr pha seed drive. thezserialpumber of
ar t ' mati on storage nmedi um 1000 i ncl udes
thgﬁ%ggip%’ uc FHaennlfI%:ﬁl y zone 100 and the recordable

Zo Pe 110n él'mmgcﬁramtmﬁldmbt(aye roetiunz d 660 BeBordingteethelaresent
i nformati on about i.sk in the formof pits or i gh
T RNop. BRUGTIe IS reoRiSd Fpn SmeerLiLsRr b ERro bRk
100, . . . .

15 o e i 8% pvabdbiugp 8 EOCTHRERTn WA Bra0NE e
i ndHascde=ert feeoRid. 1, Thehdriveominen 0 ¢ah alsobe |atedhin aoRGa

e idBR0 % il et e e BB SRR, Fro e
2 St BBrpABed it ad sk &1 ecdibutardl ot o dic
1000.
20 As shown in FIG. 1, the lead-in area (or lead-out area) of the
information storage medium 1000 includes the reproduction-only zone
100 and the recordable zone 110. The reproduction-only zone 100
stores basic information about a disk in the form of pits or a high
frequency groove wobble. The reproduction-only zone 100 stores the
25  size, version number, and recording conditions of the disk. The
recordable zone 110 includes the DMA 1, the control data zone 2, the
OPC test zone 3, a drive zone, and the buffer zone 5. The drive zone
10 stores drive-related information in the recordable zone 110.
Referring to FIG. 2A, a drive zone 10 in an information storage
30 medium 1000 according to an embodiment of the present invention

includes (n+1) physical clusters or ECC blocks comprising a zero-th
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30 nedi um 1000 according to an enbodi ment of the

present invention includes (n+1) physical cIJ§@€@%“X#OO7
ECC bl ocks conprising a zero-th 4 15 January 2007

physi cal cluster or ECC bl ock 10-0 through an n-th

physi cal cluster or ECC block 10-n. Each physica
cluster or each ECC bl ock 10-0 through 10-n incl udes
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repmstbrsed by a newdrive (i.e., a first drive), first

io drive, d 15- 1 ab . d
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recorded i'n the first physical cluster 10-1. The
zedsta, lanyrrenainlag antecaydedaresisi filledewith d@mmmdﬂae Next, if
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daﬂa -t follpwinghiherzare-th ahwsigabeltisten d0- b o st dijge data 15-1
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ajsecrenakdedsn the dirslbysisabAlysies ster 10-2. The
f ' rst ar%mlléﬂ Ot Qn%ﬁsyﬁeﬂﬁrﬁfelﬁlhicrﬁgda derdhd c‘MUeCkﬁ gé’é’c?to
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r eemectd recording) sebend deivedath 1 5, edtich E5data akout the
descrirg(gg”above eve time new,.drijv
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data i s 'known. Recent drive data is recorded at the
heéfdhedﬁoat rpngetly;mcocqieﬂ;dgve dated thensecond drive data 15-2, is

P AL REREAF O I AT el BB 2 RS RS
re@bﬂﬂH@rN@@a‘?& 15-1 and 15-0, which have already been recorded, are
copied and sequentially recorded next to the second drive data 15-2.

As described above, every time new drive data is recorded,
previously-recorded drive data is recorded again so that the history of the
previous drive data is known. Recent drive data is recorded at the head
of a physical cluster, and the previously-recorded drive data is copied
and recorded next to the recent drive data. Accordingly, reproduction of
all physical clusters containing previously-recorded drive data is not
required since all of the drive data can be recognized by reproducing
only the physical cluster containing the most recent recorded drive data.

Thus, the drives used can be efficiently managed. However, it is



al | physical clusters containing previously-recorded
drive data is not required since all of the deilgaary2007
data can be recogni zed by reproducing 30 only the

physi cal cluster containing the nost recent recorded
drive data. Thus, the drives used can be efficiently
managed. However, it is 5 15 January 2007 understood
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specifically, address of an area containing the
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t hef MedicalSorlainiR) thehalatifve datdherly beerebetst at a byte
different from the byte where the physical address of the area containing
the previous drive data has been recorded, or may be overwritten at the
byte where the physical address of the area containing the previous drive
25 data has been recorded.

An information storage medium according to another embodiment
of the present invention and a method of recording data thereon will now
be described with reference to FIGS. 3A and 3B. In the data recording
method, if a drive zone 10, where drive data is recorded, has unreliable

30 physical clusters 10-0 through 10-n due to continuous or discontinuous
generation of defects in the physical clusters or ECC blocks 10-0 through



An information storage nmedi um accordi ng to another

embodi ment  of the present invention and a metlAdanugry 2007
recordi ng data thereon will now be described with
reference to FIGS. 3A and 3B. In the data recording
method, if a drive zone 10, where drive data is

recorded, has unreliable 30 physical clusters 10-0
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clyster or, ECC 5 block in_s ence ,10-0 through 10-n.
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t hehgsicak dlustiess.physi cal cluster 10-0 of an area for
recording drive data. A zeroth copy rive data 21-0,
Wit on 1 Jor Pl e B0 i ecaried pithg Zeroth
S F Ant j j ; 10

15| RV FES Sket 1051 e RAYGUGRInGAE B A ordth copy
fi dsive data 21, whéchlist ac@oy of the zarothy vilid dnivet drta 2de@dad

hysi cgl ,clyster. 10-2 follow png . the first physical
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drive data 21-0). _ [ _
(i second physigalrauster A012dfollewing heatfustwhysjcal slusteil 0-1,

20, e Eol B eSS RN Bl e i FLlEL. e
valzegbth copy drive data 21-0). The previously-recorded drive data (i.e.,
the zeroth valid drive data 20-0) is then recorded in the second physical
cluster 10-2. First copy drive data 21-1, which is a copy of the first valid
drive data 20-1, is recorded in the third physical cluster 10-3. As
25 described above, every time drive data is updated, valid drive data and
copy drive data can be recorded in the aforementioned way.

The addresses of physical clusters, where valid drive data and
copy drive data are recorded using a drive data recording method
according to an embodiment of the present invention, are recorded and

30 managed in a predetermined area separate from the drive zone 10. For

example, the address of the area containing the last valid drive data and



drive data 20-1, is recorded in the third physica
cluster 10-3. As 25 described above, every ti A Japape2007
data is updated, valid drive data and copy drive data
can be recorded in the aforenenti oned way. The
addresses of physical clusters, where valid drive data
and copy drive data are recorded using a drive data
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clusters or ECCio bl ocks 10-0 through 10-n are

cons bave detdojs.orAagiosdioalyi diinaugata reaaeadhetsin et rellable-
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not case a nee
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P & FiBefachemeloalbr RN A dFIva 2oDs ROTBIRSE Al of

15 PLVSB B, i Wk Fodme damdH LR BHRARSI ysiers
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b1y P k0 ) Gl abe B 10+
ph%?é Bﬁhag;'eHSfrFerse"&n%l ﬁ@sg,;fl @Eﬁstéf‘el 0-2 "‘seeﬁ@étrv@ the third

physi ca l"'uster 10-3 maged, and the fourth
php*ayslaal austet 40-31i8-damagel ae'fdftbetfouléh physical dustes 40-4 is

o ur el 1k R0 LTGRO RSB e
ef et AnerdeBYdE il the second and fourth reliable, effectlve physical
clusters 10-2 and 10-4, respectively. Also, copy drive data and valid
drive data are recorded in effective seventh and eighth physical clusters
10-7 and 10-8, respectively. It is understood that the above method is
25  useable if no copy drive data is used, such as in the embodiment set
forth above with reference to FIG. 2A.

As described above, drive data is recorded in only reliable
physical clusters, which are not damaged, in order of the physical cluster
layout of a drive zone 10. Preferably, the same drive data is recorded in
30 two sequential, reliable physical clusters. As shown in FIG. 4, if the
zeroth and first physical clusters 10-0 and 10-1 are damaged and



clusters 10-2 and 10-4, respectively. A so, copy drive
data and valid drive data are recorded in ef lddanuagy 2007
seventh and ei ghth physical clusters 10-7 and 10-8,
respectively. It is understood that the above net hod

is 25 useable if no copy drive data is used, such as

in the enbodi nent set forth above with reference to
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20 computer program encoded on a computer readable medium. The
computer can be implemented as a chip having firmware, or can be a
general or special purpose computer programmable to perform the
method.

In addition, it is understood that, in order to achieve a recording

25  capacity of several dozen gigabytes, the recording/reading unit 1001
could include a low wavelength, high numerical aperture type unit usable
to record dozens of gigabytes of data on the disc 1000. Examples of
such units include, but are not limited to, those units using light
wavelengths of 405 nm and having numerical apertures of 0.85, those

30 units compatible with Blu-ray discs, and/or those units compatible with



20 conputer program encoded on a conputer readable

nmedi um The computer can be inplenented as a &hignuary 2007
having firmvare, or can be a general or special

pur pose conputer programmable to performthe nethod.
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20 In recordable information storage media, new drive data is

1

wh

recorded in an area where the last drive data has been recorded.
Hence, even if only the area containing the last drive data is reproduced,
drive data can be effectively managed.
Although a few embodiments of the present invention have been
25 shown and described, it would be appreciated by those skilled in the art
that changes may be made in this embodiment without departing from
the principles and spirit of the invention, the scope of which is defined in

the claims and their equivalents.

10



20 In recordable informati on storage nedia, new drive
data is recorded in an area where the |ast dipJanusay 3007
has been recorded. Hence, even if only the area
containing the last drive data is reproduced, drive

data can be effectively managed. Although a few

enbodi nents of the present invention have been 25

sh . ribed, it would be appreciated by those

ski af 18R t that changes may be made in this
enbodi nent wi t hout departing from the principles and

spirit of the invention, the scope of which is define
in thelelai ﬁé“ﬁmdtWéPFOEG"LH 8‘5&‘ 8Rf secepd FS'VQ%%PQ a &Sk'
20 ' aied is: 1. A nethod of recording
fi ?'Zef' mﬁ@ﬁ%l@@ry@b@fg@?ve data on a disk, the nethod
sconpri srecprdimgrtbe dirgli driyetdada i asdrivérdone, dhich isra zone of the
driye zone, which, i zone of the disk having a
o1 ik nge,n Mgl hyRGET elistel Seeitof CoBfrisiTrdie ECO)
offkECSHg bl ocks; and recording the second drive

c
data 1 n a second physi cal cluster or ECC bl ock
adj acentrecardingfthesiecphy sirivaldata insa éecond plagsipaladuster or

OB e o A SR S ol e
10{): Iﬁﬁgg rg%d,smgdmt\,g deiat he second physical cluster or ECC

ock. 3. The nethod of claiml or 2, further
conprising recording additional drive data identical

to the f,irst -or d i\ ' ' .
physi caI2' cl u;?'gr@Sg}%%ég%ﬂ%ﬁﬁlg@%ﬁgPogllpzlg@gajégﬂ'ﬂl%lq fhye
gr givgtelliverd=pa detheddecond phiysital elustdrorB@Sitdadk. cl ust er s
or ECC blocks in the drive zone, wherein the set
i ncludes the corresponding one of the first and second
physi cal, 20 ) \ 1

Belaim S,S'Meﬁﬁeﬁéﬂ'{oﬁe&ﬁ@sﬁﬁ ?rr%g(ﬁ%})hneﬁ Cgﬁk\%l flé}%ingiﬁg
v aladditionbedrive daidi idgntided té thiesfirsbor secarmtidrve detadataaset of

dth diti ' ) X
an physi%a?guéttelrso glg lEC?;{ f:)l\c/)%ks that are sequentially grouped in order of

a layout of the physical clusters or ECC blocks in the drive zone, wherein
the set includes the corresponding one of the first and second physical

20 clusters or ECC blocks.

4, The method of claim 3, wherein:

the first or second drive data is valid,

the recording the first or second drive data and the additional drive

25  data comprises recording the first or second copy drive data in two

sequential reliable, effective physical clusters or ECC blocks,
respectively, and

the two sequential reliable, effective physical clusters or ECC
blocks include a corresponding one of the first and second physical

30  clusters or ECC blocks.
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25 data conprises recording the first or second copy
drive data in two sequential reliable, effectlpJanuary2007
physi cal clusters or ECC bl ocks, respectively, and

the two sequential reliable, effective physica

clusters or ECC bl ocks include a corresponding one of
the first and second physical 30 clusters or

bl ocks. 211 1 h PRt

or 2, fgrthe?h%ongﬁbéloﬁ%@%@cg%?hg] an Ezgﬁ'xrﬁ?fsu{d @cﬁh&ng an
fi address ofdheficstmnsecoad polysisalkcluster BCEQE bloickiim aararea of
ar ea the di sk separate fromthe drive zone. s 6.
Th@eha'lsiﬁ@&pﬁfatgﬁ'&”ﬁ% dU¥R#R7% the address of the

first or second physical cluster or ECC block is
recorded in an area of the disk where information

sabout déf ect Themagthodraf dlaim &cwheredin the addressef thedfist or
st_or

| ai 5 i h f the fi
S o S SIS AhstiCo BECE BiBeR s felBrddd M Brasy the disk
ar Gihepd |ﬁf8ﬁnQﬂloﬂ(abdﬁ%&eéﬁﬁ@hé@é‘rﬁehﬂsﬂ’e@émeﬂf or mat i on

is recorded. 8. The nmethod of claim5, wherein the
addr ess of the flrst or second phyS|caI cluster or

i ormat on ToeBeReR b SRRl ddss ST fseer

102, s\éﬁ@rﬁ&bﬂyédﬁ@l dlidteLoZBOE bidck ifEdefdst imamBarey 6fthe disk
other than a user data area in which user data is

r egdhedameeordingtiedatad informatiamis regerdast hod of cl ai m 9,
wherein the drive zone is included in a recordable
zone of a lead-in area of the disk. 12

8. The method of claim 5, wherein the address of the first or

second physical cluster or ECC block is recorded in an area where

15 disk-related information is recorded.

9. The method of claim 1 or 2, wherein the drive zone is
included in an area other than a user data area in which user data is
recordable on the disk.

20
10. The method of claim 9, wherein the drive zone is included

in a recordable zone of a lead-in area of the disk.

12



